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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a high molecular wave guide and a material for the same excellent in controllability of 
refractive index, transparency in transmitting wavelengths, heat resistance, moisture resistance, solvent resistance and flexibility. 
SOLUTION: The material is a curing composition for optical materials and comprises a silicon-containing polymer and a curing 
catalyst as essential constituents. The polymer has epoxy groups, contains silicon atoms having at least three bonded oxygen 
atoms in its bonds, has Si-R groups (R expresses an alkyl, phenyl, an alkylphenyl, a phenylalkyl or the same members in which a 
part or all of hydrogen atoms are substituted with a halogen or deuterium), has no Si-OH and has 500-1,000,000 weight average 
molecular weight. 
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[ I f * g 4 ] 

tT - ;l/ £ (-CH = CH 2 ) 7;l'3 + ->->7ySa*/Xli^nn->7y, 3Ui 

cn&o ; >4'< i: ^-m<om^w t, ->v^s (s i - h) sttsx i/\t^m to 20 

K n > U 71/ {b K £ t <fc *) , iX«nftx#*i/i*tt5C i:*#«i:"rsi*#g 1 t 
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nfr-«fcE«©3fe¥*tHffl«<bttfij*to. 40 
[ 11 * g 1 0 ] 

1 ~ 9.^rn^-*fc:c*o«*#»ffl«ftttfij«to*ett«*ii6<b^toTaaL 

fc, ft^ttMGMfbMfiJctoo 

cn#« 1 1 ] 

»*gi~iiv^i*n^-gtiB«oft**t»ffl«^tt»«to%sfb*««iaufcft#«[ 
cooo 1 ] 
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C ft * © & ffi 3 

?tm®.&l&, 0U A (f , MlS<DSffi&b<teSMEifiTK> B =fc 9 "f JS Iff s£ <D 

95 # £ # 3 c tK£iye*mt&tb, ft © & • # & ^ x ^ ^ ^ > ^ ft £ £ *t ? & & ft 
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Sftfcft^fcSftSSftfcfc^TigiM^SWDMS/XrAW:, ili 1f $B <fc t± £ £ & g ft iii 
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n , k @ -v <d m 5a a # m m ft a £ ± t ft » & ss * ^ si -v # s t ^5 f u ,s # £ s . h k , k 

Ctfr6, tt3Ht©#» ^ 6 ti 5 ft&M^ftMS&MS:, 30 
^ T 7v « • M t SI jfi T £ * c i: A" 5 m ft Z ft T v> 3 . 

[ 0 0 0 6 ] 

(TO^a) tf*s l fii*ti\ Ssa^ttfcOT OJESfcU ft M S M ft: £ «t 0 
Jge^tiTfcD, l^T^t^TOSafii^yJ'^^^O^^'tt^-KWb/'c^^-e^^o CO 

, }K9s*#tt\ jpitt, ^ u 7- bft t^ntf ft e. ft 

[ 0 0 0 7 ] 40 

» HB 14 £ H b T li , iiliiSftWi: Snsifi*^«l«T»ti, J^^-?J<^ ('WFu*-^ 
#*SftH) , &fft-7j<fSI (TkSSftif) cD*g»i®ilXOfg^^)i^14^ii / >^^^SHi:ft 

^^^TT-tttcMbTfi, 5f#3lftH7t^M?3'ttO£5fi!t^^BB[pIbft^Ci:* ,s S*b^o 
{lb. M^Lfci»»lttl^±o/'cftOI?JitSfettS*ft#««»?offilnl*ffi3i**5fc«) 
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ft=Fttn*mmfr z z^y 3 - ht s * a *r y * - s * -> ^ ? # s c o^<> ^sssap 
cktfTts, j e-o^m> fin 1 14 fc s n s & <d # £ fc •? as fa # $> s 0 

[ 0 0 0 8 ] 

[ 0 0 0 9 ] 10 

JK±©<fc94g#ft14fcJt«toifi^fc0fcLT\ # U -f 5 K if IK fc -> U a - V «f « * 

5 [ id a £ » - u^-x, 13311 8 p 1 547 (1 997^ 

M 1" 3 ft 46 m n fc it ^ 14 * m ? o X x ffl'J $ © 7 x - ;1/ S * 7 ;!/ * ;!/ a # it zk 14 T* £ 5 fc 46 
it @ 14 it ^ o ffliJ ft fc £ * ti 5 C - H IS © 7k JK # ^ n ff y £ fc it M zk M fc 1 A 5 ft T ^ 

§ 05 HX ff<6 M £ n T ^ § o 

[0010] 

H li - $ W fc 0 . i~5%©fBBT-&5„ fi»J A &\ ->y^«-«77^A-l:li 

)t<0t-Hi*^fe*5i^, 37ffi©^^tt8/imftOiE^rS, ib JB «T * S a 0 . 3% 

fflifE:fciiUcKtt©iS#?tt¥#8fcfc^Tfi» 1ll!ljllOS45t»t)jSb#ffl*«S'&"r*c 
fcfc«fc9, Sfif^W^ffll^tf-pT^So W^ttf, iti/S#T^©{IiJftfcLT7x^;l/g, M 
#r * © HI £ fc L T f- ;b £ ^ © iS §1 7 ^ * ;1/ £ fca 6 n T & a BP "5 ^ 7 x - ;!/ S fla ft 
«^'J7i^;W>;Hr7** + tv^3 7t*Si:Lfci^, 7i^/k>;H:7 + t + ^y 

* ^ ;U /I/ * X * * * If > t <9 fi ^ 1* £ * v y KttfltLTffiv^c ktfft«. 
0J *. tf\ a7gfl®T®^#;#8 n mM<DiEJiB-?&Z>iyy>?}l<^- F # * » IS * S' 'J a > » 30 

«±fcfgjs-rs*£, * * * t v >y r -f y y © & m % m s r § t * fc « , t an * ? v f 

7«y F©W*^»^*^ti:37ai5*«l&"rS)t*^>y3^8«^§l*iiSnT < * & a £ 
35 5 © Jfc ft » © 12 ff a 7 0P £ * iS "T § ft R 4 ^ <fc 5 fc f 3 fc 46 fc tt » ± 95 * 7 y 

5 ,1? y 7 x-;Ui//i/-fe x^^-^-y- y>tm ^rzt§&Kit. mit&<Dwmtf& ^rab t ? v z 

2 v v 5 <D % * * -k *§ ML ffi M 1" -5 £ fc t 5 o •?■ © fc *6 © {|'J ii fc LT, ^ * , ^ ^ ^ 40 
S 9 cd ifi ft 7 ;l/ * ;l/ S * s 50 5> ti X ^ tc . IP ^ , 7 x n ;l/ a ft * T 0JJ © - ffi \c * =f- jV 

mm<ow.mvi7 ji* m terns, mrnvr ^ ^ ;i/ a © ^ w * * s it ^. § ^ o n t > 

^W^lc, Bu|g<D®*T*^J^14*-^K.i.fcfRl^li:^ B^v-y^'t4^fe#^-5>tcr)T'fe^o 

[001 1 ] 

WDMi/XfAlCffllr^tlSl. 5 5 /i mISf (CiLt, C-HtS^O#»Sfc»i*ft 

R&to mz-.tt. ^ f d (J C — H IS l . 5 2 /x m ft ifi , tt 7k ^ lb 7 x - ;l/ 

©W'&fcttC-DlS'&aM. 5 0 ft m W ifi fc , SfcO-HHS^-AM. 5 5 |im#jfiKltl 50 
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5CttfiJl6nT^5, f CT, 1- 5 3-1. 6l/*m©iIfi&fttC*5^TxJ§IE14£ 
(S]±^-yr§/c46(cC-H, C-D<8£©H*>D*7'yilifcB&f*£ffitfWabT*i&*C £ 

# a e> ft t ^ § o 

COO 1 21 

%tc, mmm ^ v ? - y X- yemi&s& <o ®& * - y * & & t z \c & . v 7 * -xn 

* * o « ft 14 4N flg o S IS © i: t T ti , i^ + i/I^e^/HSJf^f if ^ns, 

xjj;*'>st±fi!<kc«tD7ki8S*^i«b» cntfiiftgioi. 5 5 ^ m ft ifi k m m ? z> 
0 zt>\ tr ^ ;i/ m tc it ^ r » ® m si # '> ft ^ © w ,6 # & s « x ,1? * > s 
%wrs*>U3->wiii:UTa» «p m ¥ 9 - 1 2 4 7 9 3 & $ £ a s/ ;i/ 7 ;v 3 10 

- ;l/ & x # * S/ ft ffl ic <fc *) , x^+->l%#At5*ii*^i^nr^5o # 'J ■> X 
***^y^^^ct5fSJ: L T « V )l - V )l & ffi Ja < SI ffl £ ft 5 0 v / ;l/ • y^Sta, 

Buigfttf? ©ta7j<#8? i: tn\cm < fi«i^s*st«t 0. « t £ & $ & <b % tfis & -e t# e> 

a-yl/lfix^ + S/fbffJ^ffl^S^rffitt P Hg<b£#5 fc«>, *>U 3 - y $ fig © 4f 3g ^ # ? 
S W II , Mfc tfffiUHfcftSo 

[00 1 3 ] 

f/c, :o'/^-y*ST«5n«tiiitt*tttt, & m us ? y /Wb -f s ft a\ {£#££14 

^B^fc^dWiB* 1 **. 0 * it ¥ £ U . 1 9 9 8 (No. 9 ) , 5 7 1 ( 1 9 9 8 ) K 
(4 , h U 7 ;l/ 3 * > 7 fV * ;1/ -> 5 > © 7 ;!/ * ;b £ © £ ft t «t -5 *S £ i§ S © ffi jS £ « g L . 20 
^ f - ;l/ h U ^ h * *s ! s 7 > © £ H ft K B £ il S © M ^ h U 7 ;l/ 3 * -> ft fl 7 ;l/ * >l is ? 
y % Wihn L z $ V u * -V y <D i/ ? / — ;H*^it5:i:, 5 £ fi , 

£ ffl i/" 1 T ^ f- ;1/ h U ^ h * > is v y © m £ J5 IS % fx ^ Rfr /£ © # ? ■ ^ M iS L fc jft T' 7 
■bf ;l/7t hy^ji^JPLT, S * T Effi ? X «l * ^ « # ^ 3£ O * * tt * "C * 

[00 1 4 ] 

IftWifiMik L «t ^ ttSIil 
S ^ ? * PI lc ri /i -f #'J t $> § o 

[00 1 5 ] 

^^I'yfy^yntXiaO, SaoiiTgl?BlOliDI*l?f $ fc ^ + % 

SfSSSt'lS^ 7 U V % ftMV t Z> Z. ti s lJtl§. 40 
[00 1 6 ] 

mn. > U 3 - y ^- U 3* v - 3fc S! fk 14 ^ ft 4 f S 7? & t U T ti , ^*^^y«^14^W 

i; 5 o T*.ft < , a Ui;n-f ;v^7*'J^ol^ttHtft 

7k^©hb^^ii^ 5 c i:tc J: £ 2§i£*f i&tt 5> ft ft t^, St. #&ftfe«<bttfflrit 

^ 14 lc ffl JB * s "5 fc a 

[0017] 50 
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, Si jgfroitijl&MS&MfcejHE i: ® M frJ SP 14 . illi & £ & § 31 $ ft (ftil 

, wans, mm®., mmmvt, ^mmcmnrcm^^ytmn&^RU % (Dttmzm&t 

•S <1 t. \£ $> § o 
[00 1 8 ] 

tf&iitm?T*&3'Wil?IC?£^#> S i-RS (Rlt, 7 )l*>im, 7i-/H> 7 7l/ 10 
+ /l/7i-;HgL< &7xX7t/7 7l/*7l/SX&R*c>7j<lltl§C?<£>-95gL< fi £ gfl 7% 
n y > It S L < fct M. 7X JH ft £ ft ft:, 7;^;H> 7i:;H> 7;V*;l/7i-;HgL( 

Ii7i-/1/7;1/*;H) * £ L , S i - 0Hl*t?ftl\ III 1^7>f 1 5 0 0 - 1 0 

0 71<d* j m^GnsfrRumitmmz^Gt % c Wit? %ye¥tinmmit&mi& 

u ? y (DhU7l<ftB - it £ S Jfc M <£ 0, jSA^ftfcx^ + v'S^W-r^c tZftWitt 2> 

%rc*%wiz. i/^ym (s i-H) ?:Wi-§7/^ + ->'>7ysr;/xa->7yl (s 

1 -H) ^tt'5^nD>'7y, XIKn^©'>^( tt-I^l^fttv lf-;H?:t 20 
? § x ,1? * is it ^ ^ t o) t: K a 'J ;Wb K IS <fc 0 , £ A 5 ft fc x jj? * S * £ "T § c 

fcwafc-rsMKft^ttfifflKffcttfflisih-i?**. sfc#fgiiBtt* e-;us c-ch = c 

H 2 ) ^tt57;l/3^->->7>Stf/Xttt-^l (-CH = CH 2 ) ?;tt5^D 
7 V , X ti C ft 5 © '> ft < i: fc - « 0 i: * ^ > S (S i-H) %ft5x* + 

^{t&tokOK K o ~> U 7Wb £ JS £ <fc 0 , »A?nfti#*'>i*WtSCk*»«l:t 

*ffiiBJte¥tffcffi«{fc tela/** - ?**. 

ffc*f§0^(i> ^-fltti^l** 5 , in 7k # 14 x x r 7Wb £ T M £ ft T v> 3 c i: £ 

ftp 7k # $ 14 x x r 7Wb ^ « , t*Hlixf;K *;Hfflxxf ;K r^T)^ 

+ ^>^^y, £itxX7 : 7U;fttf*ft&©IB#£fc#fr5*3i¥fr5affftSC tfttt* L 30 

l/">o 

ffi 14 S 7j< m it £ % f* , fi 7k X ti S 7k it lb 7 ;i/ n - ;l/ T* $> 5 c ttfft* L^. 

t^f J-^Olf tLT, * 7 f! , 7 7b 5 x * A , 

U > , f- 2 > , IK , i/^a^H, x * 7 , XX, r 71/ 71/ , # y Z 71/ . f tV v x 7 A £ 

o 

[ 0 0 l 9 ] 40 

be -r 5 o 

#f§B£T*ffli/^ft3WI§^WS£f*&^©^M^ x^*i/S%tl, '> ft < i: t> 3 

^5>{c*%^r*ffli^fts^^^^*a^^«, * o m js * k s i - RS^tutfeo, 

R « x 7 71/ * 71/ S , 7 x X 71/ a x 7 71/ + 71/ 7 x X 71/ a g L < « 7 X X 71/ 7 7V ^ 71/ S X (* R 

(fi«3!)*ii5Ji ; ?o-»eb<tt^«P^/NDy>{teL<tta*jRfb*ft'r^5, 7 )\> * 71/ a 

, 7 x X 71/ S , 7 71/ * 71/ 7 x X 71/ S g t < 7 x X 71/ 7 71/ * 71/ » T* § „ jfi/*^nM^^S 50 
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^/I'tn/ne/H, ^y^7/l/to7i-;HH^!ff f fi 7k ^ {b S ti T £> S 

HTIi, fi 7k ^ it 7 x - ;b S # iff $ Ll^ . 

OOfrfil OOSfftO, »H<lil 0 0 0 i>5505T»5, 5 0 0 «fc 9 'h S i: 2 
$L^«tttfff6h1*s l 0 0 7JJ: 0^:t^i:> H> It 9 ft # & 1*1 tt # f» 6 ft fc 0 

[ 0 0 2 0 ] 

f:7c#ftB/lC0'!ryig#Wfi-&f*«. ^^IKJ1«I7HT, * 9 ifi , Y^'^^^A, 7 

U y x f - * y > » x i/ A/ p - 9 h . - * 7* , 7. 7\ r /I/ ;l/ , 2 y * ;!/ , f 71/ 
■e^^AA^siSB^SaitfnSJS?* HXti2iiXlttLTtJ;<, # lc * 7 m . 
7 ;1/ 5 - ■) A , i; ^ * y , ^yl/H^H, XX, y*i^^ntf&Hi\ C n 5 
? <0 * A £ ^ Z/Pn + ^-y^ySfcS^nni/^y^ ffficoi»?co7 7t/P7-h£1#ffl 

l t ha 7k ft m - as £ r is % ff ^ *v fin © 0 ? co i§ i* a -r n ti' <t i/> o 

[ 0 0 2 1 ] 

(Wfg^WB^tt^CDxtf + ^SCQalA^r*) 

( ftp 7k # ft? • as-a-RiS) 

lif+J'ISttS, 7^3*i''>5yRff/Xtt*nDS/5yOllO*^ll • as R IS K 
( t K d •> |J ;U lb R IS ) 

->7>1 (S i - H) ;&tt§7;i/3^->i/7yRaVX«->7yS (S i - H) *tf 
5^nD^7 y, Xttilft&©'>&< i:t-acoa-&^i:, tT x ;i/ g £ * t Z x # * y it 

£ % ( W A tf-if — ;i/ -> ^ d * -fe y * * 5/ K • ) k © t F p y u 7Wb R IS ic J; 0 x ^ y X 

^tl^ft'NXiH + J/ISiAtlCiffTti. i£ ^ tt * (-CH = CH 2 ) 

^tt5 7;i/3*->->7yRu*/xsii-;H (-ch = ch 2 ) ^it^DD->7y 

, xiz z ft z <»')>%< tt> -moms fot, i/^ym ( s i - h ) ^wtsx^ + ^it^ 

ItOt K p y y ;Hb R tS \c & 9 ^ iAt 5 c t f t 

J: 9 Jl # W K tt * ->7>I (S i-H) *Wt5, 7;l/3 + ->->7yStf/Xtt^DD>> 
7 y CO AD 7k ft ft? - R IS £ «fc 9 f# 6 ftfcMSfo t . trx/l/g**r-rsx#* 

* t h p y 'J >wt r is « t % z. t w iff t t ^ o tzits tr x ;u a ( - c h = c h 2 ) * m 

7 ;l/ p> y is v y R / X li * n p y ? y <D ftp tK ft ft? • M S R IS K OWZftfcM 

Sfot, y 7 y a * £ -r 5 x # * y fb ^ M ( ^>J ^. ^ u *> H * y y ^ f- y 5 y ) ft. 
k F p y u ;Hb R jS t ^ "T 5 c i: i DiAtsc ktftts. 

[ 0 0 2 2 ] 

(yy^#W*^1*cDiiig77fe) 

±^©^^1.:, # 58 U§ £ 1£ ffl -T ^#Wfi^1*«, 7/^ + ->->7yS(f/Xl^n 

p y 7 y co *p 7K ^ ft? • as r £ co is % x^? + ->i*tt§, 7 ;i/ p * y y ^ y R / x ti 
^nDi/^ysffts^scfctiosatsct^Tts, ccDJt-^, x # * y s ^ w 
t 7 7i/ p * y y 7 y R t>* / x « ^ p a y 7 y fc tfe j!»d tK ft? • i^SfS^Rott j; 
i/^Tb^ % tt © j£ ^ 5 » fa co 7 71/ p * y y 7 y k M u , ftp tK ^ ft? • as £ R is ^ tf o c k *« 

£ , ^^H^tciiffl-r^'yy^^WB-a-i*^, 7 ;i/ p * y y v y r a* y x a ^ p p y ^ y 

coftn7K^ft? • a§ R IS © U s •>5V**tt57/l'3*S'S75^Rtf/Xli5'?yi** 
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t* - ;i/ g £ M t Z x # * ft £ & (ffl;Lfcfex/]/v'£p'\*-ty**S'F^) t^tFD 
•> U ;l/ ft S £ fc: #1 L , B2t5CfctfT?t5. 

§!c v » tt . 7/l/3*^*>7y&tf/Xtt*on*>5y©*n7l<#A¥*li£5JS©ISK t? x ;V S 

s^w-ri>s^i*^m^L, © & , i/? vmz^-? t/it^m tit 

S/-;->7>S (S i-H) t¥-)im ( - C H = C H 2 ) O l: K d -> y ;Hfcgjg t i 0 , 

T t H p f U ;Wt x l£ ck i/^o 10 

t F a -> U ^ ft R K <fc o T , y^ittl^l*^i^*'>I^IAt§f;J6tffli^x 
# * 5/ f t t L T fi , x^ + i/g^en^a^wrsft^-tlXttx^+^Sii^vVM 
% =fr "T 3 ft ^ T? & ft *f J; „ H f* W « , t? - TV ^> * a ^ * -b > * * -> F x y 'J •> K * 
i/ i/ * f- ;b 1/ v y H tf £ ft S o 

[ 0 0 2 3 ] 

#f|0jlTffl^£fti>y^Ilt#Wfi^ft£f#Sfc&cD, 7 /l/ 3 * *> ~y 7 y © ftp 7j< # ft? • if 
K {& (i > ^ t> ® £> V j]/ • y ;V S JS * fr * J: < . t © «k o £ • y /l/ S fS i: t T > mm 

-ya;V-;K ^V^aA/-;K n-7**7-7K ^V7?/-;K t -7**7-/1/ 20 
, 7-th y , * f;Hf;b^r h y , i/'t + ty, fFnFD77y, h ;I/ x > § Hi If 
5>ft, iin&fi)ii*fflir^ti:i, 2ftiX±7r?g^LTffli,'>&c:i: ! £>T:f& 0 

[ 0 0 2 4 ] 

±IS7/i/3*'>->7 y © ftp 7k # ft? in s "S « . 7;i/3**>'>7>^, tK tc «k § ftp tK # ft? t 

<fc *K ->7y-;l/I (S i-OH) ?:4^L> £<D£$Lfcv'7/-/l/S|5]±X{iv'7/ 
-;U£fc7;l>:3*$'«tftt£1-3Cfcfc<fc!>3it?o ^©jKJftSrjiti-esfc&tcH:, ig 1 © 
?J< £ ftp * 3 C <t # # 3: L < , *tt»«(f»»c4nATtJ:<» tt»*zkt»»bTinATtJ: 

fi iitf o 

[ 0 0 2 5 ] 30 

± IS ftp 7k # ft? • it £ K Jft ? ffl ^ 5> ft 3 illf ftn*#A¥'»£Krt"*fEiil1" 
StOtftnif, »KiS«nf, H f* ft £ & , ig S6 , 'J>1, Kii^©MM;M 

, p-Fii/iyx;wt>l, yy»*/>rv:/ot£;i/^©£«l&£;7j<iMt*hy | >A» 
7k 18 ft * u •> a x tK m f t u ^ * a , Tyt-riwiilSS ; h y * f - /v 7 5 >\ F'J 
x^;i/7^y, tyx^/-;i'7^y, i/x^y-;i/7^yll©7^yft-n-ti1i:7 L h7 
'fyyae;^ ^*-F, f h77f - Fiof^yixf yl'i ; ;bS7 

m<D£mti)\<#y&t&m ; 7;R-n h yxr-tf ^rtf- H^o7;i/5x«>Aft^ 

^*/jp^.r, gl'ftT (p H 7WT) T* R f& M $ fi » ^»«^^*P^T^ai4T (p 
[ 0 0 2 6 ] 

±ieftP7K^ft? • «s^Rit:>^f7 9 i: jtr^-r s c t u < > ifcinsitsctT? 

S*S%ffiJt-rscfc^i?#S. AnzK»ft¥-l6^S*SO)SJ?«:«pKIBS*n-r, «xlf, x 
3i?*$/gi&3§A'fS;fcJ6k:, x# + > / a ; & ; &-r?>7;Vn^^^7y^:f^ffl'r ; l>^a. x # 
*'>l?: ; &t57;V3 + ->->7y ti©7;l/3*y->7y?:Si?I^tt, ftP7j<^ft? • H 
^SJCS%ffoTt)«fc<> »at, &5MJin*#ft¥-*8£'KJ& ; &fi : ofc&, fte^ftPK.T^ 
e> J!iP ?K » ft? • f8 £ S £ % fx o T fe <k o 

7 ;l/ a * i/ is =7 y tA n ic *7 a a i/ v y * f£ ffl f ?> 41 ^ fe 7 ;!/ n ^ > is v y t m * K ftn ?J< # 50 
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ft? S§ K JS * *t ft * <fc ^ e 

[ 0 0 2 7 ] 
[ 0 0 2 8 ] 

(7/i/n + ->>'7y > ^DD'>7y) io 

->v>{±, #?*fcftD7k#ftg-8S££££t-S7/l/3*:/g£^1-Sfr, S i-C 1I§ 

* -r ft if <fc < » ft ft ft tt > F'J^/M^->->7y« F'j^;uh + ->>'7y, >> 

* h * s/ -7 y , s;^f*^xi«* , >S'7y, ^ h*v , ^f^ , >7y > r h 9 

h * ~> 7 y , f-h^xh^i/i/^^^ ^f;H'J^ F + i/y^y^ ^ f yl/ h 'J x h 1^ 

-> 5 y , ^ ^ s> * h * s/ y v y , ^ f ;b ->* x h * y ^ y , i/'^f;nh^y->7> 
» s? * f - ;l/ £ x /V * h * *> s> ^ > , y'^f /Hf-^xh^-y-y^y, f - ;l/ t: — ;l/ 'J * Y 

z-yy^y, * & \z - ;i y n b * y y ? y . y 7 x — ;v y * y * y v y , 7 x x )i y> 
v * h *yy? y , y 7 x — ;i y x h * > y y » 7 x x ;i/ h y x h * ~> ^ y , if x n 
y \) 9 uuy^y , \£=.;i b V x ( 0 * h * *> x h * ~> ) > 7 > , if x;H 'Jx h + -y-y 20 

7 y , t-yl/h'J^ + yy^y, y - (^i"jD^;^ + J'^D^) h'J^ h*y 
y =y y , N — J8 (7?/xf;l/) y — 7 5 / h M h N — 0 (75 

yif;i/) y -7s;^pt:^Mf;V'y^ F + yy^y, y — 7^7'Dii/U'jiht 

y y 5 y Rtf z. ti Z <D & 7 ^ * y £ <D Kt> 9 lc Z a itWl , £ €> ti , c: ft £ <D 7 ;l/ n 

+ ^aw^os©7K^0?<D-a3X(i^gi5^Mpyy{t c it ic 7 ^ nub ) > xtt**^fb 

B £ * 31 lb S.ft T^5&£>£ffiffl-r5©tf$?i;L^o IfrWKtt, fi 7k iHb 7 x x ;b h y 

^h + y~>v>. ^y^7;v*D7ix;H | Jxh4 ; yy7y, (3, 3, 3 - h y 7 ;v 

* n 7 p if ;i/ ) h^h + yy^yi^ifiuffli^ni, $ fc x ,1? * y m <o m A <o tz 30 

fete, y 7 y| (s i-H) , e x >i m (-ch = ch 2 ) , if-;P->7>S ( s 1 - c 

H = CH 2 ) ^tt5t©*^Hl\ 
[ 0 0 2 9 ] 

d#^yl^tt57;i'3*yy7y) 

tt57;i/3 + yy7yii. ^cx-f+yl^ioT^ntf J: < > ft ft ft £ a y - 9 

\) y F y 7* u ¥ & h V t b * yy v y , y - 9 U -> K * > 7 n tf ;l/ ^ f- ;l/ *J x h * $/ y 

v y s /j - (3, 4-x#*s/j'*D'\*s/;i/) ifii/hy^h + yy^y, 0 - (3, 
4 - x # * y y 7 a ^\ * ;v ) if ;H 'Jx h^yy^yftffif f>ti, 

fi 2 S J-X ± ffl c t T- 1 5 o cn60x#*«>ili, jafflcifjJR®?*^*^^^ 40 
-r^0^^^:ISa•brv^5c:i:^« : ^t^o $fc, fbtto^i*^. (3, 4- 

x# + yy^D'\*y;i') xf;H ^ h + yy^y, /? - ( 3 , 4 - x ,1? + s/ * n 'n 

+ ;l/ ) x h 'J x h + y S/ 5> y ft ft S ti>, 
[ 0 0 3 0 ] 

(x^ + ya^^-r^^ppy^y) 

*ii!ITffli^ti5y^itWl^*T'X#*v'IiAO/i:i!)J;:iffl?nsx,f^yS* 
It5)nai/7>li> # ? ^ lc x ,1? * -> S W o T ^ ti <i; v o 

[ 0 0 3 1 ] 

(SHbttK) 



no; 
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•/"if i/^HJT^y, h'Jx^uyxhv^y, fh7if i/^^y^y, 7* x 7 71/ 

• --;7?/^7i-;^^, p , p * -y7i/->'7i-;bX/l/*>, p . p " - 
7;/f7i-*l- 7 71/ . 7-'Jy- BF 3 , p - F 71/ 4 7 V ■ B F 3 , o - F 7" 
7 • B F 3 , 7 * 7 71/ 7 x U 7 • B F 3 , N-^;^7-'jy • BF 3 < N-lf*7- 
U 7 • B F 3 , N , N ' - 7* * 7 )l 7 - V 7 • B F 3 . N , N ' -•>"xf;l/7- , J > • B 
F 3 , lf^7^ - BF 3 , n-7f;l/7^y - BF 3 « If l> 7 7 • B F 3 . 7" 7 x 
-^7 = y- BF 3l o-i'7f/l'75^f;l'7i/-;K 2, 4, (->*^ 10 
f;l/7 5/^f;l') 7i/-/K MJx*y-^7$y-*?&ig&H©75y^SHfcaiJ 

, #|J75 FttMS, 7*7-fe FV7i"J ;1/ 7 5 HMft, *J*/TVVT 5 Kft H <D 7 5 K»« 
ft Mi ?k 7 £ ;V & , h'J^'Jy ^7 V 7 x 7 7 7 F 7 fs )l> # 7 ft it ?K % , 

|*7l/Ol, '\* , 9-fcKn7*/btt&*%K ^ 7 ^ 7 i? v 7 & ft * %l > ft *k 7* 71/ 2 /I/ 
liD^'Jy Hl»*ft, 7 x x u y - if x (3-777-1, 2 - 7* 71/ # 7 & ) ft 
7k 7 F 7 7n € 7 7 7l/ggft7]< ! $l& E ©Kft7k&36«ft»k 7 * 71/ f 5 F , 'I'S^V*- 

%'ft *&ffl'fS ! ftftl?&*itf«fc<» S ft W fc (± 7 U - 71/ 7* 7 V" x 7 A i& , 7 'J 

— 71/ 3 — F-7A1> 7 U - 71/ X 71/ * x £ K ig % X 71/ * x /I/ 7 -b F 7 x 7 7 , 7U>-'f 20 

*7ft#3tf$tf5fts. iin6js^tt«i«2aw±*«fffl , rs<: ttt't^. 

[ 0 0 3 2 ] 

(& o {5 frfc , .2K m m t t T , ^*^5EP©x^ + i/fb^^x x#*^7* U d?- * fctixtf 
+ >/«l*E^l/TfeJ:<, if X 7 x 7 -;H!x#+ ->»IB, K«Sx # * S/»K, x# 

ti/J/'j3-^*i, 7 71/ 7 7 * U 7 -f 7 * * +7- F x X#*S/ftJBll6**X3l?*->»* 

*-rs{fc^*4 BMKttttv^, #f§0£©tt¥tt PfflHft14ffl/«*:, ftSft£#5*§£ 
mtt, Jg«Sx3j?*i/«*J!i*ffl^S c £: U\ US « s£ x # * 18 flg © 0!l i: L T tt , 30 

3 , 4 - X # 3=- 2/ 7 7 P /\ ^ 7 )\> * 7 71/ - 3 , 4 - X # 3- 7 2/ 7 P ^\ + "9" 7 il A> # * '7 !✓ 

- F . 3 , 4 - X # * 5/ '7 7 n 'N * i/ 71/ ^ 7 f 71/ - 3 , 4 - X # * 7 7 7 P * V 7 * 71/ 

* + 5/U- f m ^ * 5> *i ^ o 

[ 0 0 3 3 ] 

( *n 7j< <s 14 x x r /]/ ft w «a a ) 

ff 4o fcjta*^* • tB^£*ft©iS«*» *OS**^ttK««ffla!*ff oT*»6» F 'J 

^ 7 p p z/ ? yfo 7 p p i/ 5 y\t^%. h % Ao zk # ft? tt x x r 7Vft-&ti-eMa 40 

(D 7 v 7 - 71/ S (S i - OH) ££f±LT> t£ £ K ft < f C t S 7^c * » $ L ^ . 

AD7i<«'»14xX7 7Kb^- ! t«5<DPi:bTfi, *7l/F^^xX7 7l/. *7l/FS^^xX7 7l/, 7 
Fv7 7l/P*7^^7, jK»xXr7l/4H*^tf&n, cn601ftX*4 2«W±«:ffiffl 
f n «fc ^ o «tD=blt^7l/F!liiEF l J7 7l/ + 7l/XX7 7l/, 7Fv7 7l/P + 7^77#7b , «» 

ig^»Xfi'5r'rft^Wft^(*«:^Wrs«*»ftliiai*fc» jgf]«©AP7j<^<S14xxr7l/ 

*an*ntf , ^-o^Jt^x toi*tsaiiii!?H^. «iaft, ?of sffflts^ 
, *^»ft«ft*T, immmuLT, *s«oin*»intxxf-;i/*i»*fta-rntf <t^ so 



[ 0 0 3 4 ] 

© h & s 7k m it X t , awttfcaa-rsct 

S 7k IK fb fb * ^ © 09 1 b x it , fi tK Jf» fi 7K IK <b * £ J - > a 7k X fb x * / - ;i/ ^ © fi ?k 10 
iK fb 7 71/ n - m ¥ if n S o 

[ 0 0 3 5 ] 

*fg^©)t¥W^ffl®{bi4ia^ti«. Mfb, ^enb 1 1 & *imx& 5o # )t m it * u 
x * * a l r-ft * ^ « » u v 3ie jh w u » jawbT^*^»»%}s«-e}S«ii»*-rs«:i: 

[ 0 0 3 6 ] 20 

ft»&»©ftH#i£©0!I£Mf*WKi$ / * ; 5o 0 1 (a) £ (d) fi*»WK«t»)^»S 

0 1 (a) 1" £ 3 , Hfil±fc*5-yFW#J&l«ffltt!S0Jl2*J&jaL, * <D ± 
37g|5^mfi5cffl©^^llfs!<b^^tl©S3^^fi!c-r5o #^T> 01 (b) iC 7jk t <fc 3 £ 
, 3 7 g|5 53 v ^<D7^ - > Sr^f § v * * 4 *jfitt*l«{bfflJS1Sr©fli 3 <D± V7. 

^4^ILTUV^5i&Iltt5„ CftiC&K) , Xtt«lffi{bfflJSftf0Jl3«37a5#6© 

78u»6* , «aA5i*ns«t5tx * 5 v vffiftj&tiimmmvs 2 tm-<D®m*mif;Lx 

, 01 (d) t*tJ;^j:^7«y KSii»7*«it5c C U T^gf^tifc^iiSSt^ 30 
[ 0 0 3 7 ] 

[ £ fa m ] 

HT, l|j«0»Itc«fcO*»W*MU:8iWr**^ 'fc^Vftit Z- tit>Mfflfflfc£. r> T PI £ ti ?> 
fc <D "C tt ft o ^fflUM*© rgpj Jf> r%j liiii:J:4tiDT?J&5. 
[ 0 0 3 8 ] 

£$#|J l : W XS*rB£{* A 

^f/H l Jlh^>">7>l 5 8MC 0 . 0 3 2 %yy&7kMi 4 1 0 "C T iB ■& Jt 
fliLft. ft 7i-;l/h'J^ h*->577V9a5, jS - (3, 4 - ll+i/i'i'O's^ >> 40 
;P ) if;^'J^h + ->->7y5. 5 gp £ An * T 3 Rf KB W. W L fc . ffi^X . *lftth'J 
^ A 7k ^ $ fc T £ JS i& £ 4 1 , 3 o~5 otCT l . 5 B# jg L fc 0 * ;b h 

« b U X^7b£ 3 5 0 g|$M L T 1 3 0 T K T 1 B#F^ffi#&, ( IS ft <b ¥ I #8 » 

t37-F6oos. o. 2ffi*iniz.x i o o'cicxmrnLtco ®.MM*mm 

LTIUSi, 100°C. 5 m m H g K T S fg $ # £ It £ U ^ •Yittl^ft A 4f fto 

GPCKiS^HrOtil, iif^»?itt5 6 0 0 7»»), 1 H-NMRi:J:5»«r© 

*s m , s/ ^ / - >i m (s i-oH) tittttistt&fr-pfc. 

[ 0 0 3 9 ] 

-B- fi5c 2 : y^lttl^ftB 

^*MjiK->->7y i i a? ic o . o 3 2 % 'j y $ 7k 2 3 as & i o °c ic x m a m 50 



(.12; 
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ft l rco fi 7j< m it 7 x - >i h o * h * y y ? y 3 i as , p - ( 3 , 4 - x # * yy 

5 u^*y>l) if;H^^->->7y9. 2g|S£ftP*.T2Bf|igjfJ$Lfco ^ X , x 

* J - il 9 9 SB & ftp x T 5> 7k & ft; ^ b U 7A*}8KK:TEJS»E*4'fflftx 3 0 °C £ T 1 
5»BKJ£lft. £ £ ft , *;l/h4^bUx^;l/£5 9 0g|5?&ftPLT13 0 o Cl;:Tll$fia 
fll # ft , « 9 9J 1 . 0 SB * An * , 10 0rUlTMLfCoMS"J£i!ij®LTI&£ft, 12 

0 °C , 4mraHgtT*«*»*Blil/Tfr5, h y 3 0 g|i t ^ ^ / 5 7 Ogf?: 
j!)P x 2 Jl # 8£ t tc o ± S £ 1 2 0 °C\ 4ramHgKTliai»«BiSU ^^Itti^ 
<*B£f#/-c 0 GPCiaS^lflgl, Ii¥^»?lli 2 6 0 0 T'JD, 1 H-NMR 
fciSfl-ffiOlSS, i/5 S - JIM (S i - OH) ttttttiSttftfrofco 

[ 0 0 4 0 ] 10 

^f^->'lK^'>7y2 4 ffi tC 0 . 0 3 2 % U y & 7j< m 7& 1 4 0 ffi £ 1 0 °C K X U £ 
mWLTco M fc , 7x-;I/hU^h**>*> 5^2 4 09, 0 - ( 3 , 4 - X P 
'n * y il ) xf-;l/hU^h*S/'>7^5 9»*inAT2l*iaHtJ$Lfco i^t, x * y - 

;l/ 5 7 0 35 £ ftp T 5> 7k 8Hfc ^ h U 7 2wk 1§ $ £ T £ 15 $ £ * & ft > F;H>6 2 Ogtf 

ftp x. T 7 0 ~ l 2 0 1 1: T l 0 # H! E JS L fc „ £ £ ft , t;l/h*IFUf;l'* 3 7 0 0 

ffi j$ AO L T 1 3 0 °C \Z X 1 m M Jf # ft s © 9 tfj * 6 015 ftn * > 1 0 0 °C K X 9& S t tc „ © * 
#J £ it il L T l& £ ft , 1 2 5 °C , 4mmHgfi:Tjff§/jSc#£l&£L, W*£*fS£f*C 
fcflfco GPCCiS^DrOlSS, Ii¥i^7>?ili8 1 0 Ot'feO, 1 H-NMR £ J: 
3##r£>*SJH> ~> 7 (S i - OH) (J tft til £ ft & o „ 20 

[ 0 0 4 1 ] 
^ii 4 : ^ ^Itti^ftD 

^fji/-;iK->->7y9. 2 ffi £ o . o 3 2 % v y m 7k m ffi. 5 6 g|5 £ 1 0 °C K X M £ 

m ft L It . M K , M 7k M it 7 x x il h y y h * $/ i/ 5 > 9 4 ffl! , |8 - ( 3 . 4 - x # * ~> 
->^D'\^->;1/) x^;l/hU;*h*->S/7>2 3g|5£ftnxT2l$^«#L7Co i^t, x 

* / - /I/ 2 2 0gp*ftP^.T^?)7j<i!{b^hU7A7krg}«tCTj5JS®%4'ft]ft, F^i>2 
4 0a!?:iD^.t 7 0 - 8 0 tl:T3. 5B*RHKfSLfcoK*Sftx t^h^ib'Jxf;^ 

1 4 6 0 Mftp L T 1 3 5 °C K X 3 0 #IHI8l#ft, 9fc»lfiJ£ 2 0 g|5ftpx. , 1 0 0 °C T JO- 
life. !Rti*aai/tiSft, 1 3 0 °C . 3mmHgl:Tl5^7>*IIStT^^ 

h 71/ X y 6 l8Pty^y-;l/ 5 5 0»*An*2Ji#l*Lfco Ti^ 1 2 Ot, 5mmHg 30 
fcT»»l*#*l»* L, W*fi## D fcfcfc, GPCtiS^DrOlSS, 
18 8 9 0 0.7*9, 1 H-NMRKili^^rOlnS, ( S i-OH) (* 4ft 

til £ ft 4 7>r> fc 0 
[ 0 0 4 2 ] 

£jsw 5 : *r fUMs^f* E 

( 3 , 3 , 3 - h U 7 ;l/ * P 7 P tf ;!/ ) h'J^h*f->7>l. 1 g[5 0 . 0 3 2 % U > 

is 7k m 4 . 5 gp £ i o °c \z x m % n ft t fc „ gt, fi 7j< ^ ft 7 x - ;i/ h v * h * y y V 

y 7 . 3 gp , /3 - (3, 4 -3L$*yy ? w\*yji) x ^ ;u h u y h + y y ? y i . 9 

a5*An*.T2i$IHIJ!#Lfco i^T, i^/-;M 7 g|5 * % ftp ft , zk»fl:^hU^A*JS 

K »C T K IS «t'* cffilftx h/l/xy 3 9S^llP^T 7 0 - 1 0 5 t£T 1 1 I^SSfSLft, 40 
5)Sft, ^/I/h^lh'Jxf 1 1 9 ^ ftp L , 1 3 0°C^Tl^fP^}S}fft. ®a^J* 
0. 3 5g|5ftP;U 100°CtCTSaatfco©9§iJ^ilSjibT[^Sft> 1 20t, 3mmH 
glcTSSI^c^^^SUT fr£> hyl/xy6g(5, ^ * / -/I/ 5 0 SS^ini 2i^8Lft. 
Tl^ 1 2 5t, 3mmHgKT»»j«#*B*SU y>CJR^*r*^{*:E%flfco GPC 
ICcfcS^tffO^*^ ilff|^fI(i 4 7 0 0 T**D, 1 H-NMRti5»*rOtSS, 

^ / - il S (s i - oh) « tft til ^ ft * o rc o 

[0043]. 

(3, 3, 3-h'J7;b*P7*DtT;b) h 'J ^ *->->7> 4 . 8 ffi , 0. 0 3 2 % V y 

m 7k mm 2 6gp, x^y-yi/6gp^ 1 0 v\Lxm&9tftLrc 0 it, S7K^ft7xx;i/h 50 
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V / h * > v y 2 . 4 ffl % 0 - ( 3 , 4 - x .1? * -> i/ ? D 'N + i/ 71/ ) xf h* 

%4 J ftft> h7Uxy2 4 5g|5£j!)P;U 6 0 - 1 0 5 tt T 4 ^MfijSLft. fiJSft, 
h^fth'Jxf ^4 1 2 OWSlllll/T 1 3 CCKT l^lHlflit, » * »J * 1 . 1 SJ5 x. 
, 1 0 0 tl:Tffiil/c„ jfiLTBfeifc* 1 20'C, 3mraHgl:tS|g^^ 

h;l/xy6g|5£/.£/-7l/5 4a5£j!iPK. 2B#8tL fc 0 TI* l 2 5t 
, 3mmHgk:T»«/S»%ISSf*b, WJR'&Wfi'&ttEfclifco G P CIU5^*f®S 
i, li¥^^Tlli 3 6 0 0 Ot'SD, 1 H-NMRi: J;5»«fOlSS, v , 7/-/H 

(s i-oH) it & hj £ ft & o o 

[ 0 0 4 4 ] 10 

£$#J 7 : WiH^Wfi^ttG 

^y?7;l/tD7i-/l/h l Jlh*>">7>9. 9 9$, 0. 0 3 2%Uy»zKffi}R5 4aP 
, x* 7 -/!/ 5 4 g|$£ 1 0 °C tC T ?g£lf# L fc. It« (3, 3. 3-h'J7**n7'n 
t! ;l/ ) h'J^ h*i/i/7y 1 2 »*iDAT«j|ft, jS - ( 3 , 4 - X # * i/ ^7 O 'N * ^ 
;l/ ) x ;b h U ^ h * > y ? y 3 . 7a5*foI*.T2l$IBUl#Lfco «^T, 7k ft ^ h 'J 
<}A7k®$£TRJ5£;&£*fcH£, h;l/X>^2 16g|5*PK., 7 0°C~10 0°C£T4B#H 
R JS L fc „ R fS & , t;l/h^Slh U x f - ;b * 2 3 6 W S ftO L T 1 3 0°CiCT 1 1$ 19 ft # % 
, ftj&a*2O0ta*lOOrfcTfflgLfco!RS&J*aiiSLTI$*&, 12 01, 5m 
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